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Fig. 10.2 Comparison of Euler and Engesser critical column stresses for lower values of 
L'/p. 


heat treatment. However, where rolled shapes are involved, any residual stresses 
present would tend to lower the inelastic load. Since the critical buckling stresses 
are often expressed in terms of the L’/p values, one way of increasing the buckling 
stress without changing the material’s characteristics in design is to reduce the ratio 
L'/p. In this connection, when the allowable working stress is specified in design, 
it may be more convenient to use the secant formula Eq. (10.4) for the elastic as 
well as the inelastic range. 

It is instructive to keep in mind Shanley’s comparison [39] between the Euler 
and Engesser tangent modulus column stresses, as shown in Fig. 10.2. The com¬ 
parison indicates how conservative Euler prediction can be for smaller values of 
L'/p. A survey of experimental data on various columns also shows [40] that prac¬ 
tically all test points fall below the Euler curve. This fact proves Euler’s remarkable 
foresight in predicting the physical behavior of a structure by purely mathematical 
deductions and provides an example of the great value of a closed-form approach 
to the solution. 


WEIGHT COMPARISON 

In those cases where the dimensional similarity, optimization, and testing are in¬ 
volved, it may be in order to quote a few useful rules. When the ratio of W CR /L 2 
is the same for the two column designs whose cross sections are geometrically sim¬ 
ilar, the columns are subjected to the same axial stress. The only scatter in the 
results in real column tests will be due to the material properties and manufactur¬ 
ing tolerances. It also follows that for any two column structures having the same 



